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GLUHFW UHODWLRQZLWK WKHFRQVXPSWLRQRIHQHUJ\7KXVGHFUHDVLQJHQHUJ\FRQVXPSWLRQDQG LQFUHDVLQJQHWZRUN OLIH
WLPHDUHWKHPDMRUFKDOOHQJHVIRUUHVHDUFKHUV(IILFLHQWURXWLQJSURWRFROVFDQEHXVHGWRDYRLGVXFKWKHVHSUREOHPV
0RUHFRPPRQURXWLQJSURWRFROVXVHGLQ:61VWKHVHGD\VDUH&OXVWHULQJDQGPXOWLKRSURXWLQJ>@&OXVWHUEDVHG
URXWLQJ LV DZD\ZKLFKQRGHVGLYLGH WRGLIIHUHQWJURXSV  DQG LQ HDFKJURXS&OXVWHU+HDG &+ LV UHVSRQVLEOH WR
FROOHFWGDWDDQGVHQGLWWRWKH%DVH6WDWLRQ%60XOWLKRSURXWLQJLVDURXWLQJZKHUHQRGHVVHQGLQIRUPDWLRQWRWKH





>@ZKLFKXVHG FRPELQDWLRQRI&OXVWHUEDVHG DQGPXOWLKRS FRPPXQLFDWLRQSUHVHQWHGPHWKRG WKDWXVHG3DUWLFOH
6ZDUP2SWLPL]DWLRQ362DOJRULWKPWRSDUWLWLRQDOOQRGHVLQWRXQHTXDOFOXVWHUVL]H,QWKLVPHWKRGFOXVWHUVQHDUWKH
%6 DUH VPDOOHU VR WKHQHDUHVW&+V WR WKH%6SUHVHUYHPRUH HQHUJ\ IRU LQWHUFOXVWHU FRPPXQLFDWLRQ DQG IRUZDUG
RWKHU&+V¶GDWDWRWKH%6,QWKLVZD\XQEDODQFHHQHUJ\FRQVXPSWLRQZLOOEHDYRLGHGDQGKRWVSRWSUREOHPFDQEH
DGGUHVVHGKRZHYHUWKHVWDQGDUG362VXIIHUVIURPVRPHSUREOHPVVXFKDVFRQYHUJHQFHLVVXHZKLFKFDQGHJUDGHWKH
SHUIRUPDQFH >@>@ UHYLHZHG GLIIHUHQW DOJRULWKPVZKLFK  SURSRVHG WR LPSURYH WKH VWDQGDUG 362 DOJRULWKP EXW
PDQ\ RI WKHP LQFUHDVH WKH DOJRULWKPLF FRPSOH[LW\ RU WKH FRPSXWDWLRQDO EXUGHQ7KHUHIRUH WKLV UHVHDUFKGHSOR\V
SURSRVHG,362E\>@LQ(%8&ZLWKWKHREMHFWLYHRIRSWLPL]LQJSHUIRUPDQFHDQGNHHSLQJWKHPDLQDGYDQWDJHVRI
WKH VWDQGDUG 362 DOJRULWKP 3URSRVHG ,362 E\ >@ LV HYDOXDWHG E\ 1XPHULFDO H[SHULPHQWV DQG KDV QRW EHHQ












LVVXH GRHV QRW KLQGHU IXUWKHU SRUWDELOLW\ DQG LQFUHDVH FRPSOH[LW\ VHULRXV DOWHUQDWLYH PXVW EH SODFHG RQ HQHUJ\
PDQDJHPHQWLVVXHV7KHUHIRUH(QHUJ\%DODQFHG8QHTXDO&OXVWHULQJ(%8&DOJRULWKP>@XVHVXQHTXDOFOXVWHULQJ










 DQGTXDQWLILHV WKH RSWLPL]LQJRI HQHUJ\ HIILFLHQF\RI WKHQHWZRUNE\XVLQJ(TXDWLRQ  DQG DOVRSURGXFLQJ
FOXVWHUVZLWKXQHTXDOVL]HZKLFKDUHVPDOOHUQHDUWRWKH%6E\XVLQJ(TXDWLRQ

405 Solmaz Salehian and Shamala K. Subraminiam /  Procedia Computer Science  62 ( 2015 )  403 – 409 
&RVWSM ĮISMĮISMĮISM 


















M «4%\GRLQJ WKLV WKHQHDUHVW&+V WR WKH%6SUHVHUYHPRUH HQHUJ\ IRU LQWHUFOXVWHU FRPPXQLFDWLRQ DQG
IRUZDUGRWKHU&+V¶GDWDWRWKH%6KHQFHXQEDODQFHHQHUJ\FRQVXPSWLRQZLOOEHDYRLGHGDQGKRWVSRWSUREOHPZLOO











SRSXODWLRQ EDVHG RQ WKH PRYHPHQW LQ WKH VHDUFK VSDFH DQG ILQG WKH EHVW VROXWLRQ 7KHVH SRSXODWLRQV DUH FDOOHG
VZDUPVDQGFDQGLGDWHVROXWLRQZKLFK LVFDOOHGSDUWLFOH LVFKRVHQEHWZHHQ WKHVZDUPV7KHVHSRSXODWLRQDVVXPHV
WKDW  WKHUH  LV D JURXSRI PUDQGRPSDUWLFOHV LQ WKH 'GLPHQVLRQVHDUFKLQJ VSDFH  WKHSRVLWLRQRI WKHLWK
SDUWLFOH LV[L [L[L«[LG7KHSHUVRQDOEHVWYDOXHRIWKHSDUWLFOH LVSL SLSL«SLGDQGWKHYHORFLW\RI WKH
SDUWLFOH LV  YL YLYL«YLG 7KH EHVW YDOXH REWDLQHG VR IDU E\ DQ\ SDUWLFOH LQ WKH SRSXODWLRQ LV SJ 
SJSJ«SJG>@7KLVDOJRULWKPLQLWLDOL]HV WKHSDUWLFOH UDQGRPO\ LQ WKH ILUVW LWHUDWLRQ ,QHYHU\ LWHUDWLRQHDFK












DELOLW\ RI WKH VZDUP F DQG F DUH WKH VFDOLQJ FRQVWDQWV ZKLOH WKH UDQGRP QXPEHUV U DQG U DUH XQLIRUPO\
GLVWULEXWHGEHWZHHQ>@
6LPSOH IRUPHDV\ LPSOHPHQWDWLRQ ORZDOJRULWKPLFFRPSOH[LW\ ORZFRPSXWDWLRQDOEXUGHQDQGIHZSDUDPHWHUV
DUHWKHPDLQDGYDQWDJHVRIWKHVWDQGDUG362>@ +RZHYHU WKHVWDQGDUG362DOJRULWKPLVHDVLO\ WUDSSHGLQORFDO
RSWLPDZKLFK UHVXOWV LQ SUHPDWXUH FRQYHUJHQFH 7KH VHFRQG SUREOHPZKLFK 362 LV RIWHQ FULWLFL]HG LV WKDW VRPH
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SDUWLFOHVPD\IO\IDUDZD\IURPWKHVHDUFKUHJLRQ7KHUHIRUHLPSURYHPHQWLQWKH362DOJRULWKPLVQHHGHGLQRUGHU




,Q WKH VWDQGDUG362ZKHUH JOREDO EHVW HTXDO WR FXUUHQW SRVLWLRQ RI D SDUWLFOH WKHQ FXUUHQW SRVLWLRQ ZLOO QRW
FKDQJHWKHSRVLWLRQDQGLIWKDWSRVLWLRQLVWKHJOREDOEHVWRIWKHHQWLUHVZDUPWKHQDOORWKHUSDUWLFOHVPRYHWRWKLV













7KH SHUIRUPDQFH RI WKH DGRSWHG ,362 DOJRULWKP DUH YDOLGDWHG E\ 1XPHULFDO H[SHULPHQWV LQ FRQYHQWLRQDO
EDFNJURXQG DQG 7ULSRG IXQFWLRQ ZDV XVHG DV D EHQFKPDUN WR WHVW WKH DELOLW\ RI QRW WR WUDSSHG LQ ORFDO RSWLPD
+RZHYHULWKDVQRWEHHQGHSOR\HGLQFOXVWHUEDVHG:61VZKLFKLVGRQHE\WKLVUHVHDUFK
(%8&E\,362











,Q WKLV UHVHDUFK WKH JHQHUDO SURJUDPPLQJ ODQJXDJH -$9$ LV XVHG DV WKH XQGHUO\LQJ ODQJXDJH IRU WKH
GHYHORSPHQW RI WKH (%8& VLPXODWRU 7KH VDPH SDUDPHWHUV DQG QHWZRUNPRGHO DV XVHG LQ >@ DUH DVVXPHG DQG
GHVFULEHGLQ7DEOH
7KHQXPEHURIFOXVWHUVLVVHWWRRIWKHWRWDOQRGHVVR. 7KH%6ORFDWHGRXWVLGHRIWKHQHWZRUNDW
7KH362DQG,362DOJRULWKPSDUDPHWHUVXVHGDUH4 SDUWLFOHVF F DQGWLPHYDU\LQJLQHUWLDZHLJKW




































(QKDQFLQJ WKH SHUIRUPDQFH RI WKH VWDQGDUG 362 ZKLOH NHHSLQJ WKH PDLQ DGYDQWDJHV RI WKH VWDQGDUG 362
DOJRULWKPVXFKDVVLPSOHIRUPHDV\ LPSOHPHQWDWLRQ ORZDOJRULWKPLFFRPSOH[LW\ ORZFRPSXWDWLRQDOEXUGHQDQG
IHZSDUDPHWHUVDUHLPSRUWDQWLQV\VWHPZLWKOLPLWHGFRPSXWDWLRQUHVRXUFHDQGHQHUJ\OLNH:61V7KLVFDQOHDGWR
LPSURYH SHUIRUPDQFH DQG SURORQJ QHWZRUN OLIHWLPH 7KHUHIRUHZH LPSOHPHQW (%8&E\ XVLQJ ,362 LQ RUGHU WR
HQKDQFH SHUIRUPDQFH LQ WHUPV RI QXPEHU RI DOLYH QRGHV DQG DYRLG WKH VWDQGDUG362 LVVXHVZKLFKPD\ GHJUDGH
SHUIRUPDQFHLQ:61V6DPHFRVWIXQFWLRQDV362LVXVHGLQ,362ZLWKWKHDLPRIDYRLGLQJKRWVSRWSUREOHP
)LUVW(%8&LV LPSOHPHQWHGE\XVLQJ WKHVWDQGDUG362DOJRULWKP WRSDUWLWLRQQHWZRUNV LQWRXQHTXDOFOXVWHUV
(QHUJ\DZDUH PXOWLKRS FRPPXQLFDWLRQ LV DGRSWHG IRU LQWHUFOXVWHU FRPPXQLFDWLRQ ,362 WHFKQLTXH LV WKHQ
UHSODFHGLQWKLVDOJRULWKPLQVWHDGRIVWDQGDUG362LQRUGHUWRDYRLGWKHUHODWHGLVVXHV7KHDGRSWLRQRIWKH,362LQ
(%8&FDQH[WHQG WKHQHWZRUN OLIHWLPHDSSUR[LPDWHO\ZKHQ WKHQHWZRUN OLIH WLPH LVXQWLOQRGHVGLHV
ILJ
7KHGLVWULEXWLRQRI WKHGHDGQRGHRYHU:61 LVDOVRHYDOXDWHGDQG)LJXUH VKRZV WKHGLVWULEXWLRQRIGHDG
QRGHVXQWLOQRGHVGLHIRUWKLVDOJRULWKPDQGDVLWREYLRXVLQWKLVILJXUHXQEDODQFHHQHUJ\FRQVXPSWLRQDQGKRW
VSRWSUREOHPZKLFKLVFUHDWHGQHDUWRWKH%6DUHDYRLGHGDQGGHDGQRGHVDUHGLVWULEXWHGRYHUQHWZRUN
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&RQFOXVLRQ
7KHPDLQDLPRI WKLV UHVHDUFK LV WRGHSOR\DQ LPSURYHG362 LQ(%8& LQRUGHU WRQRWRQO\DYRLGKRW VSRW
SUREOHPLQ:61QHWZRUNVEXWDOVRDYRLGWKHVWDQGDUG362LVVXHV'LIIHUHQWDOJRULWKPVDUHSURSRVHGWRLPSURYH
WKH VWDQGDUG 362 DOJRULWKP >@>@ +RZHYHU PDQ\ RI WKHP LQFUHDVH WKH DOJRULWKPLF FRPSOH[LW\ RU WKH
FRPSXWDWLRQDOEXUGHQ7KHUHIRUHNHHSLQJWKHPDLQDGYDQWDJHVRIWKHVWDQGDUG362DOJRULWKPVXFKDVVLPSOHIRUP
HDV\ LPSOHPHQWDWLRQ ORZ DOJRULWKPLF FRPSOH[LW\ ORZ FRPSXWDWLRQDO EXUGHQ DQG IHZ SDUDPHWHUV LV DQRWKHU
LPSRUWDQWIDFWRUZKLFKQHHGVWREHFRQVLGHUHG
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